A mediation structure examines the process through which an independent variable might affect a dependent variable -not directly, but through an intervening component, or mediation variable (Mackinnon, 2008; Mackinnon, Krull, & Lockwood, 2000) . Many mediation models for sun protection have been tested to assess the influence of psychosocial factors on sun protection outcomes. Van Osch et al. (2008) reported that action planning mediated the impact of self-efficacy on parental sunscreen use. Andersen et al. (2012) stated that the effect of an intervention to increase sun protection among employees as ski areas was mediated by skin cancer risk perception, sun protection knowledge, and self-efficacy for sun protection at work. Results of an intervention to increase sun protection among adolescents illustrated treatment-to-mediator and mediator-to-behavior effects for the pros of sun protection and the pros of sun exposure as mediators (Adams, Norman, Hovell, Sallis, & Patrick, 2009) . Attitudes toward sun protection and behavioral control to avoid unprotected sun exposure mediated the relationship between exposure to health information in television and sun protection behavioral intentions among college students (Lovejoy, Riffe, & Lovejoy, 2015) . Jackson and Aiken (2000) reported that intention to sun protection and intention to sunbathe mediated the association between perception (perceived skin cancer risk and perceived benefits of tanning) and sun protection and sunbathing behavior among women. Craciun, Schüz, Lippke, and Schwarzer (2012a) reported that planning on using sunscreen mediated the relation between intentions to use sunscreen and actual use. They also reported a mediation association between intentions to use sunscreen, self-efficacy toward using sunscreen, and sunscreen use (Craciun, Schüz, Lippke, & Schwarzer, 2012c ). An assessment of moderated mediation showed that for individuals who believed that having a tan made them feel more attractive, the relation between self-efficacy and sunscreen use was lower
The Transtheoretical Model of behavior change (TTM) is a model of behavior acquisition and cessation that incorporates cognitions, decision-making, intentions, motivation, and behavioral skills. The main constructs of the TTM are: decisional balance (perceived pros and cons of behavior), temptations/self-efficacy, behavioral measures and outcomes, and processes of change. Its focus is on modifiable, dynamic variables that are associated with health behaviors. TTM incorporates a temporal dimension to its structure, and describes change as a process that unfolds over time involving progression through five stages, including precontemplation and preparation. Precontemplation is the stage in which people are not consistently applying sun protection behaviors, and are not thinking about acquiring these behaviors. Preparation is the stage in which people are intending to acquire sun protection habits in the next month. This change in intentions is facilitated by the use of processes of change (DiClemente et al., 1991) . Processes of change are cognitive, emotional, and behavioral strategies that people use to change and maintain behavior (Di Noia & Thompson, 2012; Gokbayrak, Paiva, Blissmer, & Prochaska, 2015; Loprinzi, Cardinal, Qi Si, Bennett, & Winters-Stone, 2012; Romain, Bernard, Hokayem, Gernigon, & Avignon, 2015) .
The TTM involves different psychosocial dimensions, including decisional balance (Fernandez, Amoyal, Paiva, & Prochaska, 2015; Hildebrand & Betts, 2009; Jeon, Kim, & Heo, 2014; Lee, Park, Yun, & Chang, 2013; Weller et al., 2014) . The decisional balance dimension represents both cognitive and motivational aspects of decision making (Janis & Mann, 1977) . Decisional balance measures, the pros and the cons, combine to form a mental decisional balance worksheet of comparative potential gains and losses, as sound decision making requires the consideration of the perceived consequences associated with a behavior. The endorsement of pros and cons is based on the estimated, perceived benefits and costs of acquiring or terminating a targeted behavior and how it may affect the individual and also significant others. For example, for smoking cessation, the pros represent the pleasure, tension reduction, self-image, and habit factors commonly associated with cigarette use. The cons include setting health example for others, how smoking can bother other people, aesthetics, and sense of control as considerations associated with motives for quitting (Velicer, DiClemente, Prochaska, & Brandenburg, 1985) . In the precontemplation stage, the cons of behavior change outweigh the pros of behavior change, but this order is altered as intention and behavior modification starts taking place, with the pros outweighing the cons (e.g., preparation). The evaluation of different predictors of health behaviors makes the TTM an ideal framework for the examination of mediation models of health promotion outcomes.
The association between TTM constructs and sun protection has been examined. A crosssectional study of decisional balance among Turkish adolescents showed that the pros increased across advanced stages of change for sun protection, but the cons didn't decrease (Aygun & Ergun, 2014) . A cross-sectional evaluation of a skin self-examination training program organized to increase use of processes of change (e.g., consciousness raising) showed an effect on the decrease of the behavior "I do not perform skin self-examination regularly in every month and I do not think to perform it in the next 6 months" from 52.8% to 35.5% after training (Balyaci, Kostu, & Temel, 2012) . When participants in a study to increase sun protection were asked "do you think that the advantages of sunbathing outweigh the disadvantages?", results showed changes at 3 years after the intervention towards lowered risk perception (Falk & Magnusson, 2011) . These results show the need for longitudinal assessment of the effects of perception, skills, attitude, and intentions on skin cancer prevention.
Proposed Study
Previous sun protection mediation research has focused on targeted samples (e.g., outdoor workers, adolescents, and women). This study is the first to examine sun protection mediation models in the population. In addition, previous assessments of the mediation association between psychosocial factors and sun protection haven't used longitudinal data with multiple follow-up assessments. The goal of the present study is to extend prior mediated analyses of psychosocial variables using longitudinal data. We will conduct the mediation analyses in two of the pre-action stages of change from the TTM: precontemplation and preparation 1 . In the present study, the mediation effects of the perceived pros and cons of sun protection in the relationship between processes of change and sun protection (sun avoidance and sunscreen use) were tested among those in the precontemplation and preparation stages of change. The precontemplation and preparation stages of sun protection are two of three pre-action stages. Processes of change were used as independent variables (baseline), the pros and cons of sun protection were used as mediators (6-month), and sun avoidance and sunscreen use were used as outcome (12-month). There are three hypotheses for mediation we tested:
1. Processes of change (measured at baseline, T1) will significantly predict the mediators.
2.
Mediators (measured at 6 months, T2) will significantly predict the outcomes (measured at 12 months, T3).
3.
Predicted associations will be similar across two pre-action stages.
Methods
This study and the secondary analysis of the data were reviewed and approved by the Institutional Review Board of the University of Rhode Island. Informed consent was obtained from all participants.
Procedure and Participants
This study is a secondary data analysis of pooled data collected to evaluate the efficacy of a TTM-tailored multiple behavior expert system intervention. This pooled data analysis combined primary data from four stage-matched population trials. Participants were enrolled in a 2-arm randomized control trial, with the treatment group receiving individualized feedback reports for each of their relevant behaviors (smoking, high-fat diet, and sun exposure) at 0, 6, and 12 months. Participants were recruited at different sites: one sample consisted of parents of adolescents who were subjects in a school-based; for the second sample a health insurance provider provided a list of patient names for an expert system intervention study; for the third sample, total of 22 worksites provided participants who were part of a larger multiple risk behavior study on smoking, diet, sun exposure and exercise; and for the fourth sample, individuals at risk for sun protection behaviors were recruited proactively at the beach. Details regarding recruitment procedures and characteristics of participants in the study have been described previously (Blissmer et al., 2010; Linnan et al., 2002; Prochaska et al., 2005; Prochaska et al., 2004; Weinstock, Rossi, Redding, & Maddock, 2002; Weinstock, Rossi, Redding, Maddock, & Cottrill, 2000) . The intervention was structured to raise the pros and decrease the cons of sun protection and the frequency of use of the processes of change (how often they used strategies to encourage sun protection in the past 30 days). Individuals in the precontemplation (N = 964) and preparation (N = 463) stages of sun protection behavior at baseline were included in the analysis. Assessments were collected at baseline, 6-, and 12-month intervals. Only participants from the intervention group who had data at all three time points were included in the study (the original sample size for the intervention group in precontemplation was N=1079 and for preparation was N=506).
The data from the Expert System intervention group was used (Prochaskta et al., 2004; Prochaska et al, 2005; Weinstcock et al., 2002) . In this group, participants were mailed three computer-generated reports at baseline. In addition, they were mailed reports at 6 months and 12 months. The three-to five-page reports provided feedback about each participant's stage of change, the pros and cons of changing, change processes pertinent to their stage, how to increase self-efficacy, and techniques to progress to the next stage. The follow-up reports (6-and 12-month phases) provided feedback about changes since the previous assessment. Participants also received a stage-matched manual at baseline to help them progress at their own pace in between reports. Specific sun protection behaviors were measured, but not used in the generation of the interactive progress reports. The control group only received the outcome measures (stages of change and behavior outcomes) at baseline, 12 months, and 24 months. Only the intervention condition assessed all the variables needed for this analysis.
Of the 964 participants in precontemplation, 61.6% were female, 47.5% were married, 95.2% were white, and 39.5% described their health as "very good". Of the 463 participants in preparation, 616.7% were female, 52.3% were married, 94.3% were white, and 38.9% described their health as "very good" (see Table 1 for additional demographic information).
Measures
Stages of change-The general sun protection algorithm classified participants by stage based on questions that measured their behaviors, and intentions to protect themselves by preventing or regulating their sun exposure whenever they know they would be out in the sun for a prolonged period of time (Prochaska et al., 2005; Maddock, Redding, Rossi, & Weinstock, 2005) . The items used in staging algorithm were: (i) do you protect yourself from exposure to the sun consistently, that is, whenever you know you will be out in the sun for more than 15 minutes?; (ii) do you intend to consistently protect yourself from exposure to the sun in the next 12 months?; and (iii) do you intend to consistently protect yourself from exposure to the sun in the next 30 days? Participants who answered "no" to all of these items were classified in the precontemplation stage of sun protection. Participants who answered "no" to the first question and "yes" to the following questions were classified in the preparation stage of sun protection. Stage of change at baseline was used to determine eligibility for inclusion in the present study.
Decisional balance: Pros and cons-This measure includes questions about how participants perceived the importance of specific benefits and costs (pros and cons) for self and others (Prochaska et al., 2005; Prochaska et al, 2004) . The decisional balance instrument for sun protection used in this study consists of 4 items assessing the pros of sun protection (α = 0.75) and 4 items assessing the cons of sun protection (α=0.76). For the pros, the items were: (i) reducing sun exposure is an easy way to protect my health; (ii) using sunscreen allows me to enjoy the outdoors with less worry; (iii) the health risks from sun exposure are serious; and (iv) my skin won't age so fast if I reduce my sun exposure. For the cons, the items were (i) the sun feels good on my skin; (ii) I feel healthy when I have a nice tan; (iii) having to avoid the sun takes the fun of being outdoors; and (iv) I look better when I have a tan. Participants were asked to rate how important each item is in deciding whether or not to protect themselves from too much sun exposure on a 5-point Likert scale from not important (=1) to extremely important (=5). The range for the pro and con scores was 0-20. Table 1 shows the scores decisional balance when measured at the 6-month follow-up.
Processes of Change-Sun protection processes of change are cognitive, emotional, and social experiences that people engage in when they attempt to protect their skin from sun exposure (behavior (Prochaska et al., 2005; Prochaska et al, 2004) . These processes are independent variables that people need to apply, or be engaged in, to move from stage to stage: counter conditioning, consciousness raising, dramatic relief, environmental reevaluation, helping relationships, reinforcement management, self-reevaluation, social liberation, and self-liberation (α = 0.88). Example of items are "I look for information about the risks of getting too much sun", "I think about what I've seen on TV or in magazines about the health risks of sun" for consciousness raising, and "I notice that many people are protecting themselves from the sun these days", "I see more and more people using sunscreens to protect themselves from the sun" for social liberation. Respondents were asked to rate how often they used the processes of change in the past 30 days on a 5-point Likert scale ranging from never (=1) to always (=5). Each process was measured using two items (score range: 0-10). Table 1 shows the scores for each process of change when measured at baseline in each stage. Reinforcement Management received the lowest score, and Social Liberation received the highest score (across stages).
Sun Protection Behavior: Sun Avoidance and Sunscreen Use-The Sun Protection Behavior Scale (SPBS) is a brief inventory that includes measures of sun protection (behavior (Prochaska et al., 2005; Prochaska et al, 2004) . One subscale from the SPBS was used to measure sun avoidance (α = 0.85), and a subscale was used to measure sunscreen use (α = 0.87). Sun avoidance was measured using 4 items, and sunscreen use was measured using 3 items. Each item was being self-report of sun protection behavior on a 5-point Likert scale of frequency ranging from never (=1) to always (=5) when in the sun for more than about 15 minutes. The behaviors measured by the sun avoidance items included (i) wear a shirt; (ii) stay in shade; (iii) avoid the sun during the midday hours; and (iv) limit exposure to the sun during the midday hours. The behaviors measured by the sunscreen use items were (i) use a sunscreen; (ii) use a sunscreen with SPF of 15 or more on your face; (iii) use a sunscreen with SPF of 15 or more on all sun exposed skin areas. The correlation between the behaviors was 0.21. Table 1 shows the scores for each behavior when measured at the 12-month follow-up in each stage.
Statistical Analysis
Mediation analyses were conducted testing structural equation models for individual mediators using longitudinal data with three waves. An effect was said to be mediated if the standardized path between the independent variable (each process of change) and the mediator (pros and cons) and between the mediator and the outcome (sun avoidance and sunscreen use) are significant. Autocorrelated errors between the observed variables across assessments and fixed loadings were included in the models. Fit statistics, including x 2 test (which can be affected by sample size), root mean square error of approximation (RMSEA), and the comparative fit index (CFI) were evaluated for each model (Kline, 2011) . The standardized paths between the variables included in the models were examined. The magnitude of effect sizes for the regression paths was determined as .10, .30, and .50 for small, medium, and large effects (Cohen, 1992) . EQS 6.0 software was used to analyze the data (Bentler, 2006) .
As diagnostic analysis, an alternative autoregressive model was also tested. Each of the single-mediator models was compared to fully cross-lagged autoregressive models. Fully cross-lagged models include contemporaneous mediation relations, proposed relations (hypotheses 1 and 2), as well as all other options for the mediated effects. This approach included paths in potential directions not included in the proposed model, as a way to confirm the directionality of the mediation associations (MacKinnon, 2008) . This model violates the temporal precedence of predictor to mediator to outcome specified by the expected mediation models because paths include reverse directions. Each proposed models were compared to the alternative autoregressive models. Figure 1 shows an example of the mediation models analyzed. Good fit was found for models, with CFI > .90 (see Table 2 for fit statistics among mediation models). The lower value of the 90% confidence interval for each RMSEA was < .05 and the upper value was < .08 (not shown in table). Comparisons of fit between alternative models and the proposed mediation models were conducted to complete diagnostic assessments. The x 2 and CFI difference tests showed no decrease in model fit when paths were removed from the alternative models to create the proposed models. These diagnostic analyses were not included in the manuscript.
Results
The mediation effect was tested by evaluating the regression values for each association of interest. For precontemplation, in the models with the pros of sun protection and sun avoidance, all the processes of change predicted the pros (r= .245 to .408), and the pros predicted the outcome (r= .183 to .243). The strongest predictors of the pros were Consciousness Raising, Self-Reevaluation, and Self-Liberation (medium effect). In these three models, the pros had a small-to-medium effect of sun avoidance. In the sunscreen models, the all the processes of change predicted the pros (r= .284 to .470), and the pros predicted the outcome (r= .206 to .272). The strongest predictors of the pros were Consciousness Raising, Self-Reevaluation, and Self-Liberation (medium effect). All the models showed a small-to-medium effect of the pros on sunscreen use. In the models with the cons of sun protection and sun avoidance, with the exception of the effect of Consciousness Raising and Counter Conditioning on the cons (small effect), none of the associations were significant. Models for the prediction of sunscreen use mediated by the cons showed similar results.
For those in the preparation stage, seven of nine processes of change predicted the pros (r= . 156 to .525) in sun avoidance models. Consciousness Raising, Environmental Reevaluation, and Helping Relationship had large and medium effects on the pros. The pros predicted the sun avoidance (r= .230 to .308) in all models. In the sunscreen models, seven of nine processes of change predicted the pros (r= .129 to .614). Consciousness Raising, Environmental Reevaluation, and Helping Relationship had large and medium effects on the pros. The pros predicted sunscreen use (r= .145 to .236) in all models. Three of nine processes of change predicted the cons (Environmental Reevaluation, Counter Conditioning, and Self-Liberation; small effect). All sun avoidance models showed a small effect of the cons on this outcome (r=−.104 to -.127). In sunscreen use models, Environmental Reevaluation and Counter Conditioning had a small effect of the cons. change having small effect on the cons. None of the sun sunscreen models showed a significant association between the cons and this outcome.
Discussion
This study is one of few studies that have applied latent variable modeling to explore sun protection behaviors. Longitudinal intervention data were used to test the mediation effect of psychosocial factors in sun protection in a population-based sample of adults in precontemplation and preparation stages of sun protection. This study examined potential mediators of a 12-month multiple behavior intervention to increase sun protection based on the TTM approach. The pros and cons of sun protection, which represent the perceived benefits and costs of protecting the skin from sun exposure (e.g., opinions some people may have about protecting themselves from summer sun that influence whether or not to reduce sun exposure, including tanning benefits and seriousness of sun exposure as a health risk), were included in the models as individual mediators. We found processes of change to significantly predict the pros of sun protection. In precontemplation, the processes had small and medium effects of the pros in both sun avoidance and sunscreen use models. The regression values for the processes of change were not as constant across processes in the preparation stage as they were in the preparation stage. This suggests that, in general, having feelings, thoughts, and experiences that promote sun protection are better predictors of the importance of sun protection among those in earlier stages of change. Those in preparation need to experience specific processes (e.g., Consciousness Raising, Environmental Reevaluation) to modify their perceptions regarding the potential benefits of protecting their skin from sun exposure. In both stages, the pros of sun protection had a small effect on sun protection and sunscreen use. These effects are consistent with previous research showing small effects on the association between the pros and targeted behaviors (Aygun & Ergun, 2014; Horwath, Nigg, Motl, Wong, & Dishman, 2010; Maruf, Ibikunle, & Olanrewaju, 2014; Weller et al., 2015) . In terms of models with the cons of sun protection as mediator, there was no mediated association between the processes and the outcomes in the precontemplation stage. Three meditated associations for sun avoidance emerged in the preparation stage (with Environmental Reevaluation, Counter Conditioning, and SelfLiberation as predictors), but the rest of the models didn't support the mediation hypothesis for the cons. Although we found no evidence that the cons of sun protection c mediate the longitudinal association between processes of change and sun protection, this path should be explored by further research.
One limitation of this study is that most subjects were female, white, married, and reported a very good health status, restricting the generalizability of the results. Also, most of the participants were between the ages of 34-64. In addition, the results of this study focus on sun avoidance and sunscreen use, and may not hold for other aspects of sun exposure, such as skin cancer diagnosis, screening for skin cancer, and attitudes toward tanning. This analysis was conducted with the treatment group only, and treatment-control comparisons were not available to determine the effect of the intervention on the mechanisms of change.
Previous research has evaluated the effect of psychosocial factors on sun protection using stage-based modeling. Craciun and colleagues (2012b) reported that an intervention involving coping planning (that is, planning specific efforts, both behavioral and psychological to reduce, or minimize anticipated stress related to sun exposure and/or sun protection) was more beneficial in motivated individuals (intenders) compared with unmotivated ones (pre-intenders). Prentice-Dunn, McMath, & Cramer (2009) illustrated that the transition from the precontemplation to contemplation stage of sun protection was promoted by threat appraisal information (exposure graphic photos of cancer lesions, leathery skin and age spots), but transition from contemplation to the preparation stage occurred only when individuals were provided with both high threat and high coping information (threat appraisal photos and information about the benefits of sun avoidance and sunscreen use for skin cancer prevention). Crane et al. (2012) evaluated the use of the Precaution Adoption Model (which includes seven stages of change based on awareness about a health issue, risk perception, personal significance, and perception of significance for others) for the assessment of intervention effectiveness to increase sun protection in children. Movement to advanced stages was associated with being more aware of skin cancer risk factors, perceiving fewer barriers to engaging in sun protection, and regarding sun protection as effective in reducing skin cancer risk (Crane et al., 2012) . The present findings point the need for greater attention to motivation, environment, perception, and affective factors as determinants of behavior in health-behavior practice for the promotion of skin cancer prevention. Our study illustrates that is important to evaluate how people perceive (negatively or positively) sun exposure and sun protection behaviors (sunscreen use and sun avoidance). A study of outdoor worker's perception of the effects of sun exposure reported that perceived prioritization of sun protection, concern about sun exposure, knowledge about the effects of sun exposure and perceived supportive workplace culture accounted for 37% of the variation in sunscreen use (McCool, Reeder, Robinson, Petrie, & Gorman, 2009) . The results of our study provide support for the importance of assessing the role of underlying risk cognitions in improving adherence to sun protection in the community. Our study also suggests that TTM constructs are malleable; however particular process and decisional balance variables appear to have different effects on outcomes. While there was a general effect of processes of change and pros of sun protection across sun protection outcomes, the effect of specific emotions and experiences (e.g., a potential influence of other people's behaviors on our own behaviors) differed by stage. This particular finding adds to the body of research illustrating the importance of sociocultural factors on skin cancer prevention (Day, Wilson, Hutchison, & Roberts, 2014; Cafri, Thompson, Jacobsen, & Hillhouse, 2009) . Consistent with The Surgeon General's Call to Action to Prevent Skin Cancer (U.S. Department of Health and Human Services, 2014), specific information is needed about effective messaging to influence positive behavior change related to skin cancer prevention for specific groups. More research on interventions would ensure that only the most effective combination of intervention components are disseminated and that they are suitably tailored for those reporting different levels of risk behaviors. However, as noted by Surgeon General's Call to Action, more research is needed on the potential link between targeted new technologies for sharing sun protection messages to specific audiences and the reduction of skin cancer rates.
All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2000. Informed consent was obtained from all participants for being included in the study. Example of a mediation model tested: proposed model (paths represented by straight lines) and alternative model (paths represented by straight and dashed lines); self-reevaluation (1 of 9 process of change) =X; pros (1 of 2 mediators)=M; sun avoidance (1 of 2 outcomes)=Y; the predictor-to-mediator path (a1) and the moderator-to-outcome path (b2) are emphasized as the main paths of interest. Circles represent the latent variables, and the boxes represent the observed (manifest; items) variables. Table 3 Longitudinal Regression Paths between Processes of Change (X; baseline) and Mediator (M; Pros, Cons Self-Efficacy; 6-month), and between Mediator and Outcome (Y; sun avoidance and sunscreen use; 12-month) for Precontemplation and Preparation 
